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(57) Abstract 

A system and apparanis within a communications server for intercepting suppiemcnial service requests to a communications networic 
and ensuring redirection to correct network pany and optimal resource usage when redirecting a call over the network. The optimization 
system includes a database (131) and database server software (122). A device/trunk handler (121, 123) is used to interface signallmg 
channels to the optimization system. A monitoring and statistics unit (127) monitors the signalling channels. The server software (122) is 
responsive to the monitoring and statistics unit (127) and selects the routing of the supplementary scivicc through the appropriate server(s) 
in the network. 
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ROUTING OPTIMISATION FOR REDIRECTION SERVICES 

BACKGBOOMD OF THE immiTlOM 

t HeldotdiBlBWBnBoB 
5 The present invendoB lenerally relates to a neiwerk epnnizatien system 

and. more particularly, to an optimization system for enaliling supplementary service 
requests to be eontrolled and rented throngli the most optimal netMfork resources, 
paidcnlarly when more than one netmrk exists between end users and when the 
networks are geographically dispersed, such as being located in different countries. 

10 

2. Descrintlon of the Prior Art 

it is well known that modem telephone systems are able to provide a wide 
vaiioty of conveoience features or supplementary services to enhance calling 
convenience. For example, call redirection is a particular supplementary service 

1 5 typically need by callers and inchides speciflc features such as call diversion and 
call transfer. Call diversion, also known as call f oiwarding. provides the caller the 
ability to program a telephone with a third party's number such that any calls to the 
forwarding party's telephone number win be auiomatically forwarded to the third 
party's number. Call transfer enables either the calling party or the called party to 

20 traBSfertheotberpartytoathirdtelephone number. 

Unfortunately, supplemental services, such as call redirection, do not 
ahNaysmakotbemosiefficlontusoelnotworkrosources. Funhermore,some 
supplementary services may fall or he Improperly routed to the wrong desOnatlon 
because they cannot he performed by one or the other user invohred In a conoeciion. 

2 5 For example, if a user calls another user who is forwarded to a third party and the 
foiwarding user performs the diversion, the network sotap to the f orwarded-to user 
may require more links than necessary. Shnllarly. if the calling party performs the 
dhnrsion. the redirection number may be foreign or unknown in the calling party's 
system or network. This can happen when multiple iuter-connected networks have 



BNSOOCIO: <WO_sea2Z74A1J^ 



wo 99/6: 



• 



PCT/US99/09874 



Dumbering plan eonf iicts (i.e, duplicate numbers between netwarks). As sucb, the 
dlversian will fail ar reach the wreng party. Jlnether eKample nf usage eccnrs when 
there exists overload/high canientiei clrcolts/faeilitles between one aeMerk (er 
server] and another. There nay not be an available circuit/facility f er the call'mg 

5 server to make the call to the redlrected-te server. 

Therefore, what is needed Is a system for enabling only the most 
appropriate and optimal usage of noiMork resources when completing 
supplemental service redirection roooosts and far enabling the existing highly 
contented circuit to be retained and reused for the connection to the redlrected-te 

10 server to ensure a greater degree of success In reachhig the new destination. 

SBIHIIABYgffTIIEIII¥IMTigH 

Briefly, the present Invention rehttos to a system and apparauis within a 
communications system lor Intercepting supplementary senrtce redirection 

15 roanests to a commnnicatlons network and controlling resource for optimizing 
resource usage when setting up a call over the network. The network servieos 
control system is adapted to retrieve server Identificatian data and to write 
stadsdeal data in order to opdmize network resources. A dovice/tranh handler Is 
used to hiterface one or mora Incoming and outgoing signalling channels to the 

2 0 optimization system. A monitoring and statistics unit menltors the signalling 
channels when a call is made or is in progress. The server software controls the 
routing of the supplementary service in the networtt through one or more selected 
servers. Therefora. in a particular embodhnent of the invention, when a 
prodeiermined service command Is placed to the communications system, the 

2 5 network servieos control system can selecthiely Intereept the command and roroute 
the call througti the appropriate available servers, thereby ensuring termination to 
the correct nser. reusing bard te get communications lacHities and establishing the 
most optimal route to the cairs final desthiaden. 



30 
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Otlier features, obleets and advantages of die present Invention will 
become readily apparent and understood upon consideration of die following 
detailed description and anaclied drawings, wherein: 

Flfi. 1 is a block diagram of a Imown interconnected communicadons 

networlL 

HG. 2 is a block diagram el a communicadons server embodying die 
opdmizadon system In accordance widi die present invendon. 

Ra 3 is a detailed block diagram of die epdmindon system shown In 
accordance widi die present Invendon. 

H6. 4 is a flow chart of a data base access rendne nsed hi die opdmizadon 
system as shewn In FIG. 3. 

RG. 5 is a hhiGk diagram showing die handling of a call forward redirecdon 
In accordance widi die present invendon. 

RG. 6 is a block diagram showing die handling of a call transfer redirecdon 
In accordance widi die present invendon. 

RG. 7A Is a flow chart of die data base access routine In operation. 

RG. 7B is a flow chart of die ilcknowledge/Server snbroudne of die 
database access routine. 

RG. 76 is a flow chart of die Releet suhroudne of die database access -i 

routine. 

HG. 70 Is a flow chart of me Block subroutine of Uie database access 

routine. 

RG. 8 is a block diagram of a known hitereonnected communications 
network having gateway servers. 

DCTAHED DESCBIPTION Of THE IMWHITION 

The present invention relates to a system for onahUng supplementery 
service functions, such as can redirecting, te he implemented In an interconnected 
network system using appropriate and avaUahle servers and trunk facilities, for 
optimidng usage. Osage optinrizadon is achieved by enabling any server hi die 
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coioection to intercept and control the routing of supplementary service functions, 
nus. an important aspect el Uio invention relates to an intervenino 0 tandem, 
gateway] server intercepting tHo supplementary service requests. sucH as redirect 
commands, rousing selected trunk facilities, and enaniing the networK to route the 
call correctly to tue redirected4o party in tue netMnrk. 

Still another important aspect of the invention relates to the selected 
server redirecting Uie caU to die appropriate server. The optbnization system 
onohios the selected server to control the redirection at oOier servers in no 
network, regardless of whether the other servers selected for die redlrectioB are 
involved to the connocUou. nmhermoro. die opttmliaUon system is ahle to 
suppress any redirection of a call if the network does not support signalling for 
redirection services or, for otiier unknown reasons, a particular user mnst not he 
redlrecied. 

Referring to RH t a known interconnected telecommunlcaUons network 
system is shorn. As can he seen, several routes ore avallahle from die origlnadng 
network 2 to Hie destination network 4. lypleaHy, each network also has an 
associated server 6, 8 diat controls noMork functions. Such a system of 
interconnected networks sometimes inchide dmerlug networks which may not he 
compatihio. for example, one network wltii an amhiguous numbering plan may. 
under general circumstances, not he ahle to connect to anetiier network having an 
amhiguons numhering plan. Iheref ore, tiie present invention provides special 
functionality bi die communications system, and hi paideular tiie network server 6. 8 
to enahle incempatihio networks to communlcato wtth one anodMr. nndiermore. in 
tiioso instances where die networks are compatihio. tiie invention ensures tiiat tiie 
can Is heing routed tiireugh servers which provide tiie most optimal route twhere 
optimal is determined hy pre-deflned data for tills network). 

Stid anotiier important aspect of tiie hwention relates to ensuring 
termhiaHen to rjo correct user and osiahlishlng tiie most optimal route to tiie cairs 
final destination. Referring to HB. 8, an interconnected network 808 is shown having 
gateway servers 810, 812. Is Hlustrated. tiie Interconnecting link 814 represents a 
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10 



15 



20 



25 



physical irank between the gateway senrers 810. 812. For pgrposes of clarity, the 
refereoce nnnerals for tfie networks are enclosed within parenthesis in the 
foliowhig discussion. 

By way of OKampio only. User 2 in the server 816 in Hetworlt A [8021 
transfers User 2 hi the server 820 in Network B (8041 to User 3 in the server 818 hi 
Hetwork A (802). User 2 in the server 816 and User 2 in the server 820 have identical 
network addre^es and use a barrier code to dial each other in order for correct - 
renting, if the transfer were to be performed in a known loining type method, also 
called forward switching, wherem User 2 in the server 816 in Network A (802) would 
set up the can to User 3 In the server 818 In Network A (882) on behalf of User 2 in the 
server 820 in Network B (804), five (51 links would be reqnired in the connection. The 
required links would include: V User 2 in the server 828 in Network B (804) to server 
012 in Network B (004): 2) Server 812 hi Network B (804) to server 810 in Network A 
(002); 3) Server 010 in Network A (8021 to server 016 hi Network A (002): 4) Server 016 
In Network A (002) to server 010 in Network A (002): and 5) Server 010 In Network A 
(802) to User 3 m tbe server 818 in Network A (802L 

Similarly, if the transfer were a reroute, also known as throwback, wherein 
User 2 hi the server 020 in Network B (004) sets up Uie caU to User 3 In the server 002 
in Network A (0021. User 3's address may be dupucated in Network B (0041 and the 
call would he routed In error to User 3 in the server 822 in Network B (804). 

In contrast the present invention enables the redirection to be intercepted 
and rerouted. For example, server 816 In Network A (802) may perform the setup to 
server 010 in Network A (002) and clear the Hnk between server 810 and server 816 Ir^ 
Network A (862). Ihis results in using only three links after the redirection is 
completed. The Hnks hiclude: D Server 820 in Network B (004) to server 012 in 
Network B (804): 21 seraer 812 in Network B 804 to server 810 in Network A (8021: 31 
server 810 In Network A (0021 to server 010 hi Network A (002L This ensures correct 
ronthig to the redh«cted-to party and link optimization at the same time. 
Furthermore, the present invention can retain and reuse links In the existing 
connection. For example, the link 014 may be congested, thereby caushig network 
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bHsy csndmons. Thus. If the originating senrer wera to perform Uie redirection, tiie 
redirection conid fail. In comrasi Uie present invention enaliles linis te.g, 814 and 
dacimard) to be retained and roHised In ttie cenneetf en te Ike redireeted^o 
destination. 

Referring to Ht. 2. an exemplary embodiment of die optimization system 
shown as a nonvork services control nmeiu system in accordance witti ttie present 
invention, generally Identtfled wltii die reference 100, is Hlusnvted. Mtiiough ttie 
NR6R system is shown hi a pabHc teleeemmnnlcatien neiwerft/exchange f PTN/10 
ntiUzhiB an integrated services digital notwortt HSOIO. it should be understood by 
tiioso wim erdhiary sHIl In dm art tint tin principles of die present Invention are 
applicable to vrrieus interconnected notworii systems, hicloding asynchronous 
transfer mode CATMI networis. local area uommIb OJUiSl and mixed envirenments 
having IAN and PTN/X Interconnected neiwertm 

in anlSBH type system, as ftutinr described below, die servers 
commnuicate wtth one anedier. and wtth local devices, generally direngh external 
interiaces such as a basic rate interface (BRD and a primary rate Interface (PRI). RRl 
service, becaiso of die inherent bandwidtii limitations imposed by existing copper 
telephone lines, is typically nsod for local intffic. PRI Is generally used for incoming 
and outgoing uimkO'anic where large amounts of data are carried. Typically, flber 
optic Ihies. tor example, are reiulred to handle tiie extremely large handwidths of 
PRI. 

As shown in FIG. 2, me NRCR system 100 may be implemented in a 
commnnlcaUen server 16. The cemmnnlcaden server 16, which may he any known 
eommHnlcattoi;.vseiver, hicludes standard components such as prefix logic 110 and 
dblt analysis 112 tor recehrtng and ovainadng digit suflngs, applications m such as 
computer telephony interface (6TI1 applications, and rooting 116 for routing a call to 
its proper destination. These components are conventional and are net pan of die 
present hnrondon and are dierefere netfnnher discussed. The commnntoation 
server 16 also inchides a feaure precesshig module 118 for handling die 
supplementary services, as discussed above, such as call forwarding and can 
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transfer. 

It Is to be noted that NReR systems 100 ImoltHiracessing senleel. may be 
mstalled on botb the tnink and line side in a single communication server 16. Le. 
devices and/or iranks 10. 12. 14 to which the server 16 interfaces, in pardcalar. an 

5 NROR system 100 can be employed at each point where the server 10 connects to an 
external Interface to enable each cemmnnicatie!'j path to be monitored. Each of the 
external Interfaces 10. 12. Uto the server 10 oeneraliy use boih-way tiaffic flow and 
hence have their own send 124. 130 and recehre 120. 120 paths mo. 3Hor each path 
0.0. send path and receive pathL Roth way signauing is necessary to enable inter- 

10 server commnnlcattons. 

Referring to HO. 3, the NROR system 100 is shown In greater detail. Us 
mentioned above, the NROR system 100 is respensihie for comroning soppiemeniary 
communications services, such as can forwarding and call transfer, by intercepting 
snpplemental setvice requests and ensuring that such services are routed through 

15 the most opUmal servers available such that best use Is made of avanable 
resources. Thr dROR system 100 includes one or more device/trunk handlers 121. 
123 as described below: a monitoring and statisttos unit IMSH) 121 for monitoring and 
decoding signalling channel data; a non-volatile storage unit 120; and a local 
memory 120 for caching temporary worii data. The non-velatlle storage device 120 is 

2 0 provided to store a database 131 and database access software 122 to control the 
access of data for the HROR system 100. 

The Incoming trunk 12 tno. 21 hiclndes a sIpalHng interface 102. 104 fflG. 
3L It should he understood that the signaHhig interface 102. 104 may be the same 
type Interface and may be a bothway 0 j. Incoming and outgohig) tnmk facility, but Is 

2 5 shown as two different components as would he true In a tandem and gateway 

context 0.0, an Incoming trunk and outgoing trunU. The present invention is also 
applicable at a tennlnating server, which could perfonn the hiterceptloo and 
rerouting. Accordingly, the signalling interface 102. 104 of the external interface 12 
has an IncemlKa side and an outgohig side, each of which further Includes a send 

3 0 path 134 or 130 and recehre path 132 or 130 which Interface to the send 124. 130 and 
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recehre 126. 128 paths of devlce/iniiik handlers 121. 123. The deviee/tnink handlers 
121 Oneoming tronU. 123 laotgohii tunU taiterfaee the server 16 with the BBI and/or 
PBI external interface 12 and 14 respectiveiy. which contains the signalling channels. 
Accordingly, an NUR system 166 nay he appUed at each point where a server and a 
PRI and/or BRI connect mc 21. This enables sending and recehrtng messages to and 
from the cemmnnlcations servers on each comnnnicaUons Interface as used 
herein. BRI and PRI may he need ittorehangoahly since the invention generally 
operates by using the B channel and the associated protocols to receive and 
transmit messages between communications servers. The B channel description is 
tberefore omiaHy applicable to both types of toterfaces. The present hnrantion may 
use only the B channels for all signalling and Inter-server communications 
messages. B cbamiol signalling protocols an specified by the International 
Telecommunication Union CITUl Q.936/931 specification. It should be noted that 
altheugh some form of signalling data may also be carried by no B channels, by 
using only the B channels for signallhigi the B chmmels generally nmabi frae to 
carry communications data. 

As mentioned above, the device/trunk handlers 121, 123 interface the NRGR 
system 166 to the PR and RR interfaces connected to the server 16. In particular, the 
handlers 121, 123 operate as translation devices and are able to support various 
protocol types. This may be accempllsbed through a standard message interface 
between the device/trunk handlers 121. 123 and the PR and BR interfaces. 

The USB 12? interfaces to the device/irank handlers 121, 123 and monitors 
and decodes the data carried on the signalling channels of the PR and RR interfaces. 
In particular, the MSB 127 monitors the mcoming rocehre 132 path and the outgomg 
ncehm 136 path for supplemental service roUMod signals as defined in the database 
access softwaro 122, described in detail below. Porthermore. the MSU 127 may also 
provide statistical data rogardhig the operation of the HRCR system for use by 
network administrators or technicians in gauging network performance and/or 
diagnosing network related problems. The MSU 127 also imetf aces to the feature 
processing mednle 118 and applications m. which provide the particular service 
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operatlons such as user interface functions, timing and request and response 
directives, 

Ad Inpoitant aspect of die InventtoD is Uie ability of me NRGR system 100 to 
ciioose me most optimal servers tiirongii vvlilcli m route calls, based on me type of 

5 SBPpiemeiittiy service rewiested. Accordingly, tin database 131 inay be used to 
store a list of one or more servers' addresses, listed in order of radireetion priority, 
mat are available hi me network. The database 131 may also be used asms data 
source for me database access program 122. Local memory 129 may also be 
provided m cacbe or store temporary work data, sucb as redirect data or database 

10 lists, as descrtbed in greater detail below. 

The database 131, as mentioned above, may be programmed by a network 
pragrammer » «iora a list of available servers mat may be used in me redirection 
operation. The server Hst Is arranged such mat mase servers mat are avaHahle for 
handimg die rediract function an listed in order of rediraction priority. For example. 

15 tin most optimal server available may he at me top of me list and me least optimal 
seiver may be at me bottom, wim me rest of me servers falling somewhere in 
between. Thus, when me database is accessed, me database access program 122 
attempts m selectme highest priorily server and moves down me llstmroogh me 
lesser priority seivers. as reanired. depending upon me availabimy of each server. 

20 Referring to FIG. 4. mo database set strucmre wim brief description of 

parameters and values 131 is shown. The database access program 122 accesses 
the NR6R system 100 data for control and is used to select me particular servers 
from me database 131 mat will be used in routing mo calls. In particular, me 
database 131 hicludes a SERVICEjilOEX pointer which points to a mhie element "n" In 

25 adatasetmat'r^ontiilesmoparticuiarservicostohemonitorodbymoMsnuT. The 
SEBinCEJNDEX value may be set by me network programmer in order to cause me 
NR6R system m be activated based on me type of supplemental service rouuestod. 
For example, me SERVlGE jNDEX_n pomts m a table element mat idemmes me 
service to he hitercepted e.g, call forward. The particular selected service is 

30 Identified from me service request data sent over me signalling channels and 
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detecied by the MSU In the receive path 126 or 128 Mepending en senice type). Also 
iBCluded is an HRGR.TYPE varlaUlo for exoeiniai a pardcnlar softroutino based on its 
value. In parUcolar, tbe subroutines inelnde REJI6T. JtCK and Blten as discussed 
below. Tbe database 131 eptienayy nay also include SCHEOUIE data for specifying 
when ihe NKR wakes np or sleeps. Riitbomiore. RESTMCTION data may optionally 
also be iocluded to specify, for example, predetermined conditions under wblcb tbe 
NRRR system 100 should net be encutod or to specify predetermined users that 
shoHid not have access to features of the NROR system, omer types of restriction 
data may also be included. 

Referring to Ha 7Jl in operation, tberef ere, tbe database access program 
122 in step 200 causes tbe NRCR system 100 to wake up or sleep based, for example, 
on tbe SOHEOOU subroutbie. ne mecbanism for waUng and sleeping is 
implomentatlen-depondonL When awake in step 202.ibe NRCR system 100 monitors 
the signallmg channels 102 and 104 for service requests bi step 204. Each time a 
1 5 sendee roqnest Is detected In step 20i it is compared to a predetermined 
SERWGEJNOEX value in step 206, which indicates tbe particular supplementary 
seivlce bobig reanested. if the seivice request matches the SERWGEJNDEX in step 
208, the NRCR system chocks the restrictions data in stop 210 for excepden 
conditions as to when net to apply the MRCR system functions, in step 212. if no 
2 0 exceptions apply, then in step 214 tbe NRCR.TYPE value is deiennhied. in steps 210. 
218. 220. as discussed further below, subroutines dependent on the NRCR_TYPE 
variable are executed, such as REIECT, ACK and RIOCK. respecthrely. The service 
reanostaiso includes associated redirect data needed to redirect tbe call sncb as 
the redirection number, redirecting number and redUected number. As menttoned 

2 s above, die redirect data is stored in dm memory register 120. if ne redirect data is 

provided, die redirection wiH fail. 

Once it has been determined diet die service request matches die 
SERWCEJNDEK die NRCR_TYPE variable, as mendoned above, may bo sot to one of die 
diree possible values. 

3 0 in pardcnlar. referring to HO. 5. an example of signaHbig inf ormadon where 
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NRCR.TYPE equals REJECT for a call forwarding (CR redlrectton situation is shown. 
THe REJECT subroutine is executed in tiiose cases where a larticuiar server cannot 
service the reinfection reanest and the rennestor should redirect the call. TVpieally. 
during CP redirection, the f orwardbig party enters a ditterent telephone numher at 

5 which all or specific calls hitended for the foiwardhig party are antomaticaily sent to 
the foiwarded number. Thus, when a caiiing party originates a call to the forwarding 
party, the call will be eompietod at the forwarded number. However, in certain 
instances, an intervening seiver nay net he able to handle the CF miction request 
For example, this may occur in a situadon where a server does not support the 

10 partlCHlartype ofihatrodhvcthin service being requested or where signalling 
channel information cannot he sent to a server, in that case, an alternate seiver 
must be used through which the call may he romed. Accordingly, the example shewn 
in RG. 5 describes the situadon wberebi terminadng server a.e, forwarding user's 
serveri executes the CF routing function to die forwarded number radier dian die 

15 intervening or orlginadng seiver. The huervenlng server rejects die facility request 
on behalf of die originadng seiver. Upon die f oiwarding seiver receiving die reject 
ItshaH attempt to feiward-switch die can. 

hiparticHlar.dieNReRsystem100isapplledatdieserver16ondie v 
outgobig side of a signaning channel for a call forward (CR redirecdon service.'. 

2 0 Therefore, die MSB 127 monitors and decodes die signals on die outgobig receivo 
side of die senr-"/ since die seraice requestor is on die eRy»2 side of die call f CRV-n 
is an ISDN caU reference value idendfler associated wtth the call). 

In step t a can senip message is transmitted over die signallhig channel to 
die incoming receive side of die intervening seiver. The call senip message is dies 

2 5 sent to die forwarded number's server, in step 2. die server at die foiwarded number, 
in response to die call setup message, returns a CF redirecdon request along wMi 
redirect data toward die orlginadng party's server. In dils case, sbice die 
intennning seiver database Is predefined widi a relect response hi step 3 a remrn 
REJECT response is sent to die foiwarded numher server notifybig it diat die 

30 intervening and originadng server cannot perform die CF redirecdon. Instepidie 
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service reaoestor has received the reject and performs a foiward-switching function 
ti forward the cail on behalf at the orfgiiating sonar and then sends a message to 
the caller with notifleatlon of call faiward. 

in aporatloa therefore, referring to HlL 76. when the REJECT snbrontine is 
eioeuted. the NBCil system will romm nodlieatlon of the refection to the service 
regoostor in step 238. Hrpieally, once the service reaoestor receives notification of 
the roloctfon. it wVI perform the rodlroctton itsoH on hohau of ttie user to be 
redirected in step 242. In stop 244. dm can Is notified of the 61 attompL 

Referring to Hfi. 6. an example el signalling Information where IIReR_TYPE 
oanals A6K is shown for a call ovnslor ten rodiroeuon sttnatton. iho ACK 
snbrontine is execnted when die Intervening server. i.e. a ttiird party, is available to 
handle a rodlroctton regnosL IVPtoaUy. during CT rodlroetton. etthor tiio calling ar 
dio called party may nmsfor tto ettior party to a ddrt number, ihoroforo. hi tids 
particmar example, it is shown diat die intervening server Is Indeed able to bandio 
die er rodirecdon. Accordingly, die txamplo shown In ns. 8 describes die sinadon 
wherein tiio intervening server executes die 6? rooting function to die d^nsf erred 
number. 

f n pardcHiar, die NRCR system 166 oppilos at a server on die Incoming 
recoive side and outgoing receive sUe of a signalling channel for 61 redirection 
sendee. Monitorbig of die slgnalHng channels by die MS8 12? takes place at bedi 
sides of die server since eitiier user might invoke tiie 6T service, in tins example, in 
step 1. die service requestor is on die eRV»2 side of die call and die NR6R_TYPE is 
A6IL Ibis IIR6R_TYPE results in oxocudon of step 2. wberohi a response Is sem to die 
sorvice requestor widi positive A6IL In step 3. a 6T redirect nodflcation is sent to a 
remote server, it sbouu ho noted diat die ardor of stops 2 and 3 may bo reversed. 

In step 4. a connection to tiie redirected-to user is established wiUi 
indication diat dris Is a redirected call and. optionally, die redirecting and calling 
users identiflcatien information. After receiving an alert message fl.e, rodirecdon 
suecessl from die outgoing receive side in step 5. die connection to Uie redirecting 
user is released and die timer is stopped. The caflor is switched to die dmoslot of 
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the rsdirected-to party. Tbe redirection is successful and the transactien (Le, 
redirectian) is considered conplsie. stepfisliewsiliecailwasansMfered. THe 
memory 129 is also reinitiaiized to erase tlie redirect data, it is to be noted tliat if die 
URCR system luO redirection f aiis inji, notworii congesiion, OlSlUionect receivedl 
for some reason, die NilCll system 100 wiil recali tlie transferring nser. In particular, 
a timer (til wliicii may He an internal software timer of a pro-determined time 
interval, is started at the time of responding to die rodirecdng requestor. Le. die . 
incoming send side. Tlie connection is not disconnected at ttiis time, it is retained 
untti die redirect is successful if not successful. rocaU occurs. If me redirection Has 
not been successhil at Umer expiry (0. die rodirecdng reanester is recoHod. 

in operation Uieref ore. referring to H6. 7B. when an AOK subroutine is 
executed, ttie system absorbs me sendee request bi stop 222 and acknowledges me 
service request in step 224. In step 220. me intervening server sends a semp wttb 
redirection notily to me redirected- to server, bi step 220, die eaUing user is notifled 
of ttwredireetion. bi step 230,me system determines wbednrme semp was ? 
successful 1.0. AlERT or GONNoct message is received. If so. men tbe channels are 
switebed mgemer and in step 230 me connecflon to mo requestor is cleared, if me 
redirect request was not successbil. men In step 232 a recali message is sent to me 
requestor. 

When me NRGR.TYPE equals RIOCK. me slgnalUng channel is monitored for 
me associated SERVICEJNDEX. it a redirection request is detected, me message Is 
absorbed and no response is rammed to me sender nor is any netilicatien provided 
by me NRCR system 100 to me party being radirected. Tbe sender of me ndirecdon 
requesrs guard timer wiU elapse and exception bandling wlU follow. This 
NRGR.TTPE Is typically used when me user to he rodlraeted Is in a network which 
does net support me signalling lor redirection services and may not support 
notification signaUing oimer. 

in eperatioa referring to FIG. 70. me RIOGK subnutiae is executed bi mose 
insunces when no rodirection is aHowed or possible. Thus, when me RlOGK 
subroutine is execoted. in step 245 me system absorbs any message which could 
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resuit in a redirection f ailore, or otiier event depending on how the service 
roonestor bandies a no resmnse, and In step 246 taiws no further action. 

Opiionaliy.ihe database access program may also tachide a SCHBIUIE 
sobromine for enabling tbe NBeB system to wake op or sleep, based on, for example, 
5 tbe linn of day^ day^f-yoar oictnink costs, prioriiy or other parameters specifying 
when or when not to start fnithermore. the database access program may also 
mchido an opiionai BESTBICTlOil snbrontino f or deiomdning exception conditions as 
tt whM the eoriroi system should not execute. 



1 0 M coiioct and store redirection statisiics such as number of REIIGT httorcopts. A6K 
Intercepts and BLOCK intercepts, number of redhvction faUnros etc tor use by the 
network and/or the system admimstrator. 



Thus. It can ho seen that present invention prevents f aiiuro of rodlrection 
sendees in those histances where one or more servers are not able to handle 
1 5 particular sendee requests and ensures that only the most optttnal seners are used 
in performing many of the redirection f nuctieus. hi addMon. the hnrention provides 
me ability to opthinally condliien execution of suppiememary sendee requests 
based on a variety of user seioctahio criteria. 



As an option, tbe NBBB system 100 may ho implemented, using die MSU 127, 
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CUIUS 

Whatisclaiaieils: 

i A system for contrslling comnunicatioiis Demvork resovrce usage, 
5 characterized mr: 

means (161 for executing supplementary eommunications service 



means 11211 connected to said oxecadng means for receiving and decoding 
supplementary service information for said snppiemeotaiy communications service 
10 iieingrenuosted: 

means (1221 responsive to said receiving means (1271 for selecting wiiicli ot 
said executing means (ISI wriU execute said communications services. 



2. The system as recited in claim t wherein said supplementary 
15 communications services incMderadirecUon services. 



3. The system as recited in clahn 2, iMherein said redirection services 
inchides call forwarding. 

20 4. The system as recited in clahn 2, wherehi said redirection serviees 

Include can transfer. 

5. Asystemforoptimizing resource usage in an interconnected networlL 
characterized hy: 

25 one or more means 1161 in the hiterconnected network system for 

executing sopr^^mentary communications service roQUOsts; 

means (1211 for receiving and decodhig supplementary service Information 
for the supplementary communications services heing reauested;and 
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10 



15 



20 



25 



nesHS 1122) respsnsive to saM receiving aid leceding means (1271 
decoding snpplementary service Inf ormatton for selecting wliicii of said one or more 
execpting meaps (161 wili exeente said commupicatlons services, said executing 
means (161 fnniwr epalling said apdmizadon system opiy inder predetermined 
cenditioes. 

6. Ttis system as recited in claim 5, wlierein said selecting means (1221 
further includes means (122) far disaUing said opOmizatieR system under 
predetermined eenditiens. 

7. Tke system as recited ip claim 7, MUerein said disaming (1221 means is 
responsive to a recall mecnanism for failed service reauests. 

8. The system as recited in claim S, wberein dm optimizatien system 
ipcludes means (118. 1141 for customizing one or more operattng parameters of the 
epthnizathin system. 

8. A method for contreliing communicatioRS netMiorii resource usage iu a 
communications network, characterized by: 

oxecMing (16) supplementary communications service reauests; 



recehring (1271 and decedhig supplementary service information for said 
supplementary communications service being requested; 

selectmg (1221 one or more servers to execute said communications 

services. 

18. The menied of dahn 8. Mrther inchiding the step of enabling (122) said 
selecting step (122) under predetermined conditions. 

11. The mettled of claim 8. hiither Including die step of disabling (122) said 
selecting step (122) under predetermined conditions. 
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12. The method of claim 9.foiilier Inclading the step of customizing (118] 
one or more operating parameters of the commonicatlens controlling method. 
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SERVlCEJNDEX.n (e.g., call forwarding, call transfer) 
INTERCEPTOR.TYPE (one value only) 
REJECT (requestor should redirect) 

ACK/ (3rd party to redirect, connection to requestor subsequently released) 

BLOCK (absorb the request, no response) 
SCHEDULE (e.g., bit map lime-of-day, day-of-year when/when not to intercept) 
RESTRICTIONS (e.g., bit map of exceptions: conditions, users) 
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